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SB (54) Title: ELECTROSURGICAL PROBE FOR TUMOR TREATMENT BY RADIOFREQUENC Y 




(57) Abstract: The present invention relates to an electrosurgical 
probe comprising a metal cannula (1), partially provided with 
an electroinsulating coating, wherein a multiplicity of filiform 
electrodes in a stretched position is housed, which are provided 
with elastic memory for assuming an arched shape by coming out 
from the cannula (1) this way confining the action of the filiform 
electrodes to limited, nearly spherical volume. Said electrodes 
(6) are fixed to the distal end of a control rod (7) also arranged in 
a slidable way inside the cannula (1), so that the electrodes in a 
stretched position are arranged side by side parallely with their 
control rod (7). The cannula (1) is provided with a series of holes 
(8) each being positioned immediately under the free ends of the 
filiform electrodes (6) and having a sufficient diameter for the 
passage of said electrodes. These are taken out of the cannula (1) 
not by pushing, but by pulling the control rod (7). 
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"ELECTROSURGICAL PROBE FOR TUMOR TREATMENT BY 
RADIOFREQUENCY" 

The present invention relates to an electrosurgical probe for the tumor 
5 treatment by radiofrequency energy, and particularly to a probe containing a 
multiplicity of needle-shaped electrodes whose tips can be expanded at the tumor 
to be treated so as to affect a volume of cancer tissue which is as large as possible. 

The tumor treatment by hyperthermia which is induced by radiofrequency 
energy or other energy forms is already known in medicine. Electrosurgical 

10 probes provided with needle-shaped electrodes which, by penetrating into the 
cancer tissue, cause its necrosis, have already been developed. WO 96/29146 
describes electrosurgical probes comprising a multiplicity of independent needle- 
shaped electrodes which are pushed inside the tissue to be treated by making them 
come out from the point of a metal cannula inserted into the patient's body. This 

15 is obtained by using electrodes formed of thin metal wires having an arched end 
provided with elastical memory which is kept in a substantially stretched 
condition inside said cannula and is released, expanding itself, when the 
electrodes are pushed out of the cannula in order to penetrate into the tissue to be 
treated. Object of said expansion is that a volume of cancer tissue to be treated 

20 which is as large as possible is affected. WO 98/52480 describes another 
electrosurgical probe which is also formed of a cannula containing a multiplicity 
of filiform electrodes having arched tips with elastic memory which are 
compressed inside the cannula in a stretched position and which expand 
themselves when they are pushed out of the cannula inserted inside the tissue to 

25 be treated. The filiform electrodes are arranged inside the cannula around a central 
nucleon so that, when then- tips are pushed out from the point of the cannula, the 
cancer tissue is affected in a regular volume which is as assimilable as possible to 
a sphere. 

However, none of the presently known electrosurgical probes is capable of 
30 creating an electrical field having a real spherical shape, by them it is at the most 
possible to obtain an electrical field having an ellipsoidal shape since, as it is 



WO 01/05317 



PCT/IT00/00301 



apparent from figures 4 and 5 of WO98/52480, only a small portion of the distal 
end of the metal cannula, which participates to the formation of the electrical 
field, is surrounded by the arched ends of the filiform electrodes. 

Another drawback of the known electrosurgical probes is that their use 
5 involves the risk that the arched ends of the electrodes, by penetrating into the 
cancer tissue under the impulse of the suitable control, may go beyond the 
appointed target and penetrate also in vital structures, for instance a blood vessel, 
adjacent to the portion to be treated. 

Therefore, object of the present invention is providing an electrosurgical 

10 probe of the type with multiple needles having an arched point with elastic 
memory which is free from the above mentioned drawbacks. Said object is 
achieved by the electrosurgical probe having the features specified in claim 1. 
Further features are specified in the following claims. 

The electrosurgical probe according to the present invention eliminates the 

15 first of the above mentioned drawbacks of the probes according to the prior art, 
because it has the important feature that the electrodes, when they are outside the 
cannula, are arranged like the meridians of an ideal sphere whose diameter is 
formed of a long segment of the cannula distal portion, which is not coated by the 
insulating material. Accordingly, also the cannula in its distal portion participates 

20 in creating the active field of the radiofrequency. As a matter of facts, when the 
needle-shaped electrodes protrude from the cannula, the arched portion of each 
electrode forms an arc of 1 80° whose two ends are located near to the two ends of 
the uncoated distal portion of the cannula, that is, near to the two poles of the ideal 
sphere of which that portion of the cannula forms the diameter. 

25 The second of the above mentioned drawbacks of the known electrosurgical 

probes is eliminated by means of the probe according to the present invention 
because it has the feature that the expansion of the arched tips of the electrodes is 
controlled by traction of the electrodes and not by thrust like in the known probes. 
In other words, whereas in the known probes the expansion of the filiform 

30 electrodes is controlled by a movement in the same direction of penetration of the 
electrodes into the patient's tissues, in the probe according to the present invention 
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the expansion is controlled by traction, that is by a movement in the opposite 
direction with respect to that of penetration of the electrodes into the patient's 
tissues. Resultingly, the free end of each filiform electrode will have the tendency 
to converge, after the expansion movement, towards the distal end of the metal 
5 cannula, thus avoiding the risk that it may diverge towards vital structures and 
perforate them This is due to the fact that in the probe according to the present 
invention, in the rest position thereof both the filiform electrodes and the rod 
which controls them have the same direction but they are turned in different 
directions after the expansion. 

1 0 Besides eliminating the above mentioned drawbacks of the probes according 

to the prior art, the electrosurgical probe according to the present invention offers 
another important advantage, that is avoiding, during said operation, that the 
electrodes come out accidentally from the probe point during the positioning 
operation of the probe itself into the tissue. This is due to the fact that the 

15 operation for causing the electrodes expansion takes place by retraction with a 
movement in the opposite sense with respect to the positioning movement, and 
not in the same sense like in the prior art. 

A further advantage of the electrosurgical probe according to the present 
invention with respect to the prior art is that no free space between the distal end 

20 of the cannula and the content thereof is provided. As a matter of fact, said free 
space, which is present in the known probes, may cause undesired phenomena of 
core boring of healthy tissue of the patient during the probe positioning operation. 
The structure of the probe according to the present invention allows also to close 
the distal end of the cannula and to confer it a pointed tip. 

25 These and other advantages of the electrosurgical probe according to the 

present invention will be evident to those skilled in the art from the following 
detailed description of one embodiment thereof with reference to the 
accompanying drawings, wherein: 

- figure 1 shows an enlarged and partially sectioned view in side elevation 
30 of the cannula of the probe according to the present invention; 

- figure 2 shows a similar view of the same cannula of figure 1, but with 
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the arched tips of the electrodes taken out from the cannula and in the 
working position; and 
- figure 3 shows a view in scale of a complete electrosurgical probe with 
the electrodes in the working position. 
5 With reference to figure 1 there is shown that the electrosurgical probe 

according to the present invention comprises a metal cannula 1, of a known kind, 
inside which a head 3 is placed, having the upper end 4 preferably pointed like a 
flute mouthpiece. Also the point of cannula 1 can be pointed like a flute 
mouthpiece like the upper end 4 of head 3. In this way, the point of head 3 can 
10 coincide in the rest position with the point of cannula 1 without any free space 
between the two points. This structural measure avoids the undesirable 
phenomena of core boring of healthy parenchymatous tissue which occur by using 
the probes according to the prior art wherein a free space between the piston head 
which pushes the electrodes and the point of the cannula which contains them 
15 necessarily exists. It is obvious that the point of head 3 in the rest position can 
also protrude from the end 2 of the cannula, because this is open. However, 
constructive variants are possible, with a closed and sharp point of cannula 2, or 
with an open cannula 2 and a pointed head 3 like in figure 2. Other embodiments 
are obviously possible in order to fix the base of the electrodes to the distal end of 
20 their control rod so that in the stretched position they are side by side with said 
axis. 

From base 5 of head 3 a multiplicity of filiform electrodes 6, as well as 
control rod 7 of head 3, branch off downwards. This is the most innovative and 
advantageous feature of the electrosurgical probe according to the present 

25 invention, with respect to that of the prior art wherein the electrodes in the 
stretched position form the prolongation of the electrode control rod and are not at 
the side thereof The filiform electrodes having elastic memory of shape are 
already known in the art and therefore they do not need a detailed description. 

The filiform electrodes 6 are arranged on the side and parallel to rod 7 in a 

30 stretched position with their downward turned tips which are near or slightly 
above a multiplicity of holes 8 arranged along the circumference of cannula 1. 
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The number of holes 8 corresponds to the number of electrodes 6 so th.at each 
electrode 6 has a relevant hole 8 for coming out of cannula 1 when rod 7 of head 3 
is pulled downwards. Holes 8 are arranged in such a way that each of the 
electrode points can pass through the relevant hole 8 in order to get out of cannula 
5 1 under the thrust of head 3 when this is pulled downwards. As soon as rod 7 is 
pulled downwards, electrodes 6 come out of holes 8 of cannula 1, gradually 
regaining their naturally arched shape by virtue of their elastic memory, thus 
assuming in the end the configuration shown in figure 2. 

With reference to figure 2, there is shown that each electrode 6, after 

10 passing through the relevant hole 8, under the thrust of head 3 which is pulled 
downwards by means of control rod 7, has passed nearly completely through the 
relevant holes 8, thus penetrating in the cancer tissue to be treated or surrounding 
it. In the course of said penetration, by virtue of the elastic memory of which 
filiform electrodes 6 are provided, these expand themselves while bending until 

15 they assume the position shown in the figure. As it can be seen, each electrode 6 
has assumed a position which greatly resembles that of a meridian of an ideal 
sphere. Said shape is much more regular than those which can be obtained by the 
electrosurgical probes according to the prior art. Said regularity depends 
substantially on the fact that filiform electrodes 6 are not only pushed inside the 

20 cancerous tissue, like in the known electrosurgical probes, but they are also 
guided from the lower ends of the relevant holes 8 suitably provided along the 
circumference of cannula 1. 

Holes 8 can have any suitable shape for favoring the coming out of the 
needle-shaped electrodes and for guiding them upwards as soon as they come out 

25 from cannula 1. The preferred shape for holes 8 is the one slightly lengthened in 
the direction of the length of the needle-shaped electrode so as to favor the 
coming out thereof from cannula 1. The lower rim of the hole is provided with a 
profiled upward-turned cross-section which forms an upward-directed guide plane 
for the needle-shaped electrode which helps it in its expansion until it reaches the 

30 position shown in the figure. 

Obviously, the number of the holes depends on the number of the filiform 
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electrodes. Their number varies according to the needs and can vary between two 
and twenty. In the embodiment shown in the figures 1-3 they are four. When the 
number of the filiform electrodes is very high, it is preferable that holes 8 are not 
circumferentially aligned on the surface of cannula 1, but arranged according to an 
5 elicoidal line or on more parallel circumferences. 

Cannula 1 is provided with an insulating coating 9 of a plastic material 
whose upper edge is positioned slightly under the last of holes 8. In this way, the 
exposed portion of metal cannula 1 during working forms the diameter of the ideal 
sphere created by the envelope of the needle-shaped electrodes. 

10 With reference to figure 3 there is shown an electrosurgical probe according 

to the present invention in the working position. In said position, the filiform 
electrodes 6 are already expanded and their points have reached a position very 
close to the distal end 2 of cannula 1. The coming out of electrodes 6 from the 
inside of cannula 2 has been caused by moving away head 3 from distal end 2 of 

15 the cannula. Said movement away has been achieved by pulling control rod 7 by 
means of knob 9 which is thus progressively removed from handle 10 which is 
internally provided with a room suitable for housing stem 1 1 of knob 9. 

In figure 3 there is also shown the independent lateral needle 14 which 
works as a support for one or more thermistors of the telethermometric system 

20 applicable to the probe according to the preseut invention. Needle 14 comes out of 
cannula 1 through a suitable hole 15 made on the cannula and is controlled by 
cursor 12 which is partially housed inside knob 10. Further to lateral needle 14, 
the probe according to the present invention can be provided with one or more 
similar needles. Each one of needles 14 carrying thermistors can be rendered 

25 radiofrequency active at discretion, thus enlarging the extent of the thermolesion. 

Obviously, the probe according to the present invention can be completed 
with the necessary connections to the radiofrequency generator and with all the 
other attachments necessary for its working, maintenance and use, as well as for 
the telethermometric check of the thermal lesion during the treatment. 

30 In a preferred embodiment of the present invention, a thermistor has been 

applied on each end of the non insulated portion of cannula 1. A third thermistor 
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has been advantageously applied also on the insulated portion of cannula 1, 
immediately under holes 8. 

Rigid cannula 1 can be replaced by a flexible tube in a portion comprised 
between the line of the holes 8 and handle 10. Said embodiment allows the probe 
5 to be used as a catheter. 
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-8- 
CLAIMS 

L Electrosurgical probe comprising a metal cannula (1) provided with an 
electroinsulating coating wherein a multiplicity of filiform electrodes (6) is 
housed in a stretched position, which are provided with elastic memory for 
assuming an arched shape when they come out of the cannula (1) and fixed to the 
distal end of a control rod (7), this being also positioned in a slidable way inside 
the cannula (1), characterized in that the electrodes in a stretched position are 
arranged side by side parallely to their control rod (7) and that the cannula (1) is 
provided with a set of holes (8) each of which is positioned immediately under the 
free ends of the filiform electrodes (6) and have sufficient diameter for the 
passage of said electrodes. 

2. Electrosurgical probe according to claim 1, characterized in that the distal end of 
the cannula (1) is provided with a segment which is not provided with an 
electroinsulating coating, said segment ending under holes (8). 

3. Electrosurgical probe according to claim 1 or 2, characterized in that the 
electrodes (6) are fixed to the lower face (5) of a head (3) mounted on the distal 
end of the control rod (7). 

4. Electrosurgical probe according to claim 3, characterized in that the rod (7) at the 
opposite end with respect to the one whereto the head (3) is fixed, is provided 
with a knob (9) for the seize thereof. 

5. Electrosurgical probe according to claim 4, characterized in that the cannula (1) is 
provided with an internally hollow handle (10), for passing the rod (7) and for 
housing the stem (1 1) of knob (9). 

6. Electrosurgical probe according to one or more preceding claims, characterized in 
that the holes (8) are in a number from one to twenty. 

7. Electrosurgical probe according to one or more of the preceding claims, 
characterized in that it is provided with one or more needles (14) which bear, on 
the tip thereof a thermistor for the control of the temperature. 

8. Electrosurgical probe according to claim 7, characterized in that each of the 
needles (14) can be made radiofrequency active. 

9. Electrosurgical probe according to one or more of the preceding claims, 
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characterized in that between the line of the holes (8) and the handle (10) the rigid 
cannula (1) is replaced by a segment of flexible tube. 



INTERNATIONAL SEARCH REPORT 



Internal Application No 

PCT/IT 00/00301 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61B18/14 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 6 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P,A 



US 5 913 855 A (G0UGH EDWARD J ET AL) 
22 June 1999 (1999-06-22) 
the whole document 

US 5 741 225 A (LAX RONALD G ET AL) 
21 April 1998 (1998-04-21) 
see ref sign 6,9 

WO 99 44506 A (SEN0RX INC) 

10 September 1999 (1999-09-10) 



1,2 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of cited documents : 

"A' document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority claim(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or 
other means 

*P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X B document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



8 November 2000 



Date of mailing of the international search report 



15/11/2000 



Name and mailing address of the ISA 

European Patent Office. P.B. 581 8 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70)340-3016 



Authorized officer 



PAP0NE, F 



Form PCT/1S/U210 (second sheet) (Jury 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Intemaf I Application No 

PCT/IT 00/00301 



Patent document 


Publication 




Patent famfly 




Publication 


cited in search report 


date 




member(s) 




date 


US 5913855 A 


22-06-1999 




5672173 


A 


90-0Q-1QQ7 

JU U7 177/ 






jOOjjOH 


A 

n 


0J-1 1-1 QQ7 

U4 11 177/ 




Ail 


UO -J 1U7U 


A 

n 


Ic. UO 177/ 




All 

nU 


UOJ UjU 


A 

n 


1 9-09-1 QQ7 

IC UO 177/ 




All 

nU 


UOjOI jU 


A 

n 


1 ?_fn-1 QQ7 

LC. UO 177/ 




All 


/ uu / 77U 


A 
n 


1 9-09-1 QQ7 

IC. UO 177/ 




Li 


U73 / 700 


A 


C*t 11 1 777 




Li 


UOj 1 / HO 


A 
n 


nPv-n7-iQQft 

UO U/ 1770 




FP 
Lr 


flftL.nn?d 


A 

n 


01-07-1 QQft 

Ul U/ 17 70 




.IP 
ur 


1 1 CI 1QQQ 
1131 1700 


T 
1 


1 Q_l 0-1 QQQ 

17 1U 1777 




.IP 
or 


tUUUj UUUOO 


T 
1 


1 1-01-9000 

11 U 1 tUUu 




.IP 
or 


1 1 CI 1QQ1 

1131 1771 


T 
1 


1 Q_l 0-1 QQQ 

17 1U 1777 




.IP 


1 1 CI 1QQ? 

1131 


T 
1 


1Q_1 0-1 QQQ 

17 1U 1777 




If R 

Ml 


949x09 

£H03U0 


O 
D 


09-09-9000 

\jC UO £UUU 




Ml 


OAUAA 


D 
D 


09-09—9000 
uc— uo ^uuu 




Ml 


1 0097O9 
1UU 0/ ?0 


r 


09-OC— 1 OQ7 
lie U3 I77/ 




Ml 


i 0097Q9 

1UUO/ 7J 


A 


1 Q-09-1 007 
lO Ut I77/ 




IK 
Uo 


fil 99A9C 


A 
M 


1 7-1 0-9000 
1 /-1U"cUUU 




lie 
Uo 


kosoi en 

0UOU13U 


A 
M 


97-OA-9000 




Uo 


CQQnCI 7 
370UD1/ 


A 

M 


00— 1 i —i 000 

U7 1 1 1777 




wu 


G70A790 

y /uo/oy 


A 

M 


97-09-1 007 
<l/-Ud-l777 




wu 


070A7/10 
7/UO/4U 


A 

M 


97-09— 1 007 
c/~U^-l77/ 




WU 


7 /U0O33 


A 


97 fi9— 1 007 
£/-U^-l77/ 




wu 


Q7fl£QC7 
7/U003/ 


A 


97— f!9— 1 QQ7 

£/-u<:-iyy/ 




IK 
Uo 


CQA99Qn 

oooo^yu 


A 

A 


<:o-ui-iyyy 




IK 

Uo 


C7Q0007 
3/OYOd/ 


A 

A 


01 fi.7 IOQQ 

c i-u/-iyyo 




tic 

Uo 


C79CQ47 
3/030H/ 


A 
A 


n7_ n/i— i qoq 

u/-U4-iyyo 




IIC 

Uo 


C£701 7>1 
30/£l/*t 


A 

A 


ou-uy~iyy/ 




IIC 

Uo 


C79Q1 ^O. 
3/^Ol40 


A 

A 


1 7_A Q _ 1 QQQ 

i/-uo-iyyo 




IIC 

Uo 


CQ 1 (\Q(\A 

3o1UoUh 


A 

A 


99— HO_1 QQQ 

d^-uy— iyyo 




us 


5800484 


A 


01-09-1998 




us 


6071280 


A 


06-06-2000 




IIC 

Uo 




A 

A 


07 H7 1 QQQ 

<:/-u/-iyyy 




lie 
Uo 


CQC 1 C/1 7 
37313H/ 


A 

A 


1 A AO— 1 QQQ 

14-uy-iyyy 




lie 
uo 


CO9C0/19 
37C3UH£ 


A 

A 


90-07-1 OQO 

c\} u/-iyyy 




ne 
Uo 


0U3O7O/ 


A 

A 


9C n/i 9nnn 
^3-U^-^UUU 




ne 
Uo 


COC07Qfl 
OU37/0U 


A 

A 


no. nc— 9nnn 
uy-U3~dUuu 




ne 
uo 


aogoi nc 
OU7U1U3 


A 
A 


1 Q-07-9000 
lo U/-<lUUU 


US 5741225 A 


21-04-1998 


ne 

Uo 


3400101 


A 
A 


99-01 -1 OOA 

^j-ui-iyyo 




ne 
uo 


C970A7C 
30/ UO/ 3 


A 

M 


0A-1 9-1 QOA 
UO-1^ l77** 




ne 
uo 


CA9CQ0C 
3ho3oU3 


A 
A 


9C-07-1 OOG 

LO U/ 1773 




ne 
uo 


CA91&1Q 
3H£ I0I7 


A 

M 


Ofi-Ofi— 1 QOC 
UO UO 1773 




i ic 
Uo 


30O33H** 


A 
A 


9 1 -01 -1 OOC 
0 1"U 1-1773 




All 

MU 


1 C97P.Q7 
13^/07/ 


A 
M 


90-OQ— 1 OQ7 
tU-UO— I77/ 




un 
wu 


079fift9f\ 
y /^OOOO 


A 
M 


91 -07-1 OQ7 
O 1-U/ 177/ 




AT 
M 1 


10£U40 


T 
I 


1 C-01 -1 OOfi 
13 Ul I77O 




All 
MU 


£71 AOC 
0/ 14U3 


D 
D 


99-0Q— 1 OOA 
Lc. UO 1770 




All 
MU 


90A7COC 
^UH/373 


A 

M 


1 0-0Q-1 OOC 

1U UO 1773 




All 
MU 


f\C799C 
00 /c. 03 


p 


09-09-1 OOC 

yjc uo iyyo 




AU 


4999893 


A 


15-03-1994 




DD 

BR 


9306893 


A 

A 


08-12-1998 




CA 


2121032 


A,C 


03-03-1994 




CA 


2226484 


A 


03-03-1994 




DE 


4305663 


A 


17-02-1994 




DE 


69301143 


D 


08-02-1996 




DE 


69325164 


D 


08-07-1999 




DE 


69325164 


T 


25-05-2000 



Form PCT7ISA/210 (patent family annaxJ (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Inter natl' Application No 

PCT/IT 00/00301 



Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Publication 
date 


US 5741225 


A 


EP 


0611314 


A 


24-08-1994 






EP 


0629382 


A 


21-12-1994 






EP 


0893101 


A 


27-01-1999 






ES 


2084510 


T 


01-05-1996 






ES 


2134295 


T 


01-10-1999 






FI 


950584 


A 


04-04-1995 






FR 


2694700 


A 


18-02-1994 






GB 


2269538 


A,B 


16-02-1994 






IL 


104647 


A 


31-12-1995 






JP 


7503645 


T 


20-04-1995 






MX 


9304905 


A 


29-04-1994 






NZ 


255687 


A 


20-12-1996 

fc* W + mm A mf m W 






US 


6022334 


A 


08-02-2000 






US 


6102886 


A 


15«08-2000 * 






wo 


9404220 


A 


03-03-1994 






us 


5409453 


A 


25-04-1995 






us 


5470308 


A 


28-H-1995 






us 


5366490 


A 


22-11-1994 






us 


5556377 


A 


17-09-1996 






us 


5720718 


A 


24-02-1998 






us 


5542915 


A 


06-08-1996 






IK 


0*} / UJU? 


A 


28-11-1995 






us 


5554110 


A 


10-09-1996 






us 


5549644 


A 


27-08-1996 






us 


5484400 


A 


16-01-1996 






us 


6129726 


A 


10-10-2000 






us 


5630794 


A 


20-05-1997 






us 


5514131 


A 


07-05-1996 






us 


5672153 


A 


30-09-1997 






us 


5720719 


A 


24-02-1998 






us 


5531676 


A 


02-07-1996 


WO 9944506 


A 


10-09-1999 


AU 


2976599 A 


20-09-1999 



Form PCT/iSA/210 (patent family ann«jt) (July 1992) 



page 2 of 2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



